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We claim: 
1. A 



Tiicrofluidic device comprising: 
a subi)trate bearing a plurality of constrictions, each of said constrictions being 
separated from one another by a gap having a distance Di; 

means for passing polarizable particles in the vicinity of said constrictions; and 

meails for applying a dielectrophoric field to said substrate, 

wherein said particles are trapped in said gap by said dielectrophoric field. 



2. The device of-el^imj waerein said means for passing particles in the vicinity 
of said constrictions comprises: 

fluid input means for inpujfting a fluid comprising a concentration of said 
polarizable particles. 

3. The device of claim/2 wherein said fluid input means is a syringe pump. 

4. The device of clairn 1 wherein said means for applying a dielectrophoric field 
comprises: 

an electrical signal applied to a pair of electrodes positioned on opposite edges of 
to said substrate. 

5. The device of claim 1 wherein said electrical signal is an AC voltage at a 
predetermined fi-equencj^"""^^ 

6. The device of daim 5 wherein the applied frequency is between about 1 Hz 
and about 1 Ghz. 

7. The device Tof claim I wherein said electrical signal is a DC voltage at a 
predetermined firequencV. 



30 8. The device of^claim^^ said constrictions are formed on said substrate 

using a photolithography etch. 



35 



• 



4555-107 



9. The device of claim 1 wherein kaid polarizable particles are selected from the 
group consisting of single-stranded DNA| double-stranded DNA, RNA, biological cells 
and polymer particles. 

10. The device of claim 1 v^her^ein said distance Di is in the range of about 0.1 
mm to about 300 [im. 

11. The device of cterkji 1 wherein each of said constrictions have a height in the 
range of about 0.5 [im to about 5.0 dm. 

12. The device of cla(mj wherein said distance Di is about 1 |am, a height of 
said constrictions is about 1.25 and said particles are polyonucleotides of DNA or 
RNA. 

13. The device of cl^im/l wherein said constrictions are formed in a plurality of 
rows being separated from one another by a distance D2 wherein said distance D2 is 
selected to vary an electric field gradient of said electric field. 

14. The device olclaini 1 wherein said constrictions have a trapezoidal shape 
with side edges angled from a bottom edge. 

15. The device-ofi^aim 1 wherein said constrictions are formed of a material 
selected from quartz and silicon. 



16. The device of c 
said substrate with a sealin 



17. The device of c 
regions wherein in a first 



aim 1 fiirther comprising a cover, said cover being coupled to 
layelr. 



aim 1 wherein said plurality of constrictions are arranged in 
s^id region at a first end of said device in a second region said 
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constrictions are arranged in tightly grouped bands and at a second end of said device 
said constrictions are arranged with fewer widely spaced constrictions. 

18. The device of claim 17, further comprising a third region intermediate of said 
first regions and said second region said third region having intermediate spacing of said 
constrictions. 

19. The device of claim 17, /further comprising one or more channels coupled to 
end of said regions for extracting said polarizable particles from each of said regions 

20. The device of cla im 1 J further comprising a matrix in a channel downstream 
from the plurality of constrictions capable of fractioning and/or analyzing the polarizable 
particles released from the plurality and constrictions. 

21. The device of claim jl, further comprising imaging equipment to visualize the 
polarizable particles. 

22. The device of claim/1, wherein the substrate comprises a material selected 
from the group consisting of 8102, polymide, p-xylylene, PDMS or PMMA. 



23. The device ofdaiip 1, further comprising heating means adjacent said 
constrictions. 



i 



24. A mAhod of concentrating a polarizable particle or molecule using the 
microfluidic device ofclai^l comprising the steps of: 

le microfluidic device; 

Tuidic sample comprising polarizable particles or molecules; and 
e/ectric current to the device and fluid of step b. 

25. The iiethod of.^im 24 wherein the fluidic sample is introduced using a DC 



current. 
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26. The method o 
current (AC). 

5 27. The method c 

current (DC). 



^ claim 24 wherein the electric current of step c is an alternating 



claim 24 wherein the electric current of step c is a direct 
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28. A method onconcentrating particles or molecules on a silicon or glass chip 
using the device of claim 1 qpmprising the steps of: 

a) providing the microfluidic device oiglaim 1 comprising channels; 

b) dispersing a flu|dic sample comprising particles or molecules through the 
channels; 



c) applying an elec 

d) concentrating sa 



:ric current; 

d particles or molecules; and 



e) applying said pa "tides or molecules to the silicon or glass chip. 



29. A method of inproving the hybridization rate of polynucleotide molecules 
using the microfluidic device of claim 1 comprising the steps of: 

a) providing the microfluidic device'^of-elairn 1 comprising constrictions 
having a concentrated polynu :leotide sample; 

b) introducing a probe to said microfluidic device; 

c) applying an ehctric current; 

d) concentratjiig]s&id probe to the constrictions of the microfluidic device; 
and 

e) hybridising sfeid probe ^ith the polynucleotide sample. 



30. A method omiiproving the rate of a polymerase chain reaction (PCR) 
using the device of claim 1 comprising the steps of: 
30 a) providing the oevice of claim 1; 
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b) introducing PGR reaction components comprising primers, template 
polynucleotide ma nucleotides to the device; and 

c) concentrating the PGR reaction components by applying an electric 
current to the de\iSce. 



31. Ametl 
comprising the 

a) providing 
concentration; 

b) introdu 

c) applyin 

d) fracti 



d of fractioning particles or molecules using the device of claim 13 
steps of: 

the device of claim 13 comprising a plurality of constrictions of varying 



ing a fluidic sample; 



diMan electric current to said device; and 
on ing the/particles or molecules by size. 



32. The memod of claim31 wherein the molecules are polynucleotides. 
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